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@AhFIWtqyELvTIQSJrqBKh2e24zU7KNo5BOP5KFN6BlCpuT@bYOIE_UrMuogzWkulTxMy9gayJFLms 
CbZ e KuwAum2 U JUW > 
AN 83:69015 CA 

TI Flash photolysis -resonance fluorescence study of the formation of atomic 
oxygen (ID) in the photolysis of water and the reaction of atomic 
oxygen (ID) with molecular hydrogen, argon, and helium 

AU Stief, Louis J.; Payne, Wayne A.; Klemm, R. Bruce 

CS Goddard Space Flight Cent., NASA, Greenbelt, MD, USA 

SO Journal of Chemical Physics (1975), 62(10), 4000-8 
CODEN: JCPSA6 / ISSN: 0021-9606 

DT Journal 

LA English 

AB The relative importance of 2 primary processes in the photolysis of 
water, 

H20+hu ® H+OH (A) and H20-hu ® 

H2+0(1D) (B) , was detd. in a direct manner by time resolved detection 
(via resonance fluorescence) of H and 0 formed in Processes A and B, 
resp. The initially formed 0(1D) was deactivated to ground state 
0(3P) prior to detection via resonance fluorescence. The relative 
quantum yields for Processes A and B are 0.89 and 0.11 for the wavelength 
interval 105-145 nm and 3 0.99 and £0.01 for the wavelength 
interval 145-185 nm. Rate consts. at 300°K were detd. relative to 
that for Reaction (1), 0(lD)+02 ® 0(3P)+02 (1) , by 
measuring the increase in H signal or decrease in 0 signal as a 
function of H2 , Ar, or He pressure for the following reactions: 
0(1D)+H2 ® H+OH (2) , .0(1D) +Ar ® 0(3P)+Ar (3), and 
0(1D)+He ® 0(3P)+He (4). Taking kl = (6 + 1) x 10-11 
cm3 mol . -1-sec-l, we obtain the following results: k2 = (2.5 ± 1.5) 
x 10-10, k3 = (8 ± 4) x 10-13, and k4 < 5 x 10-14 cm3 
mol . -1-sec-l . 
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AN 79:151508 CA 

TI Photochemical separation of hydrogen isotopes using deuterium lamps 



AU Basov, Yu. G.; Greben'kov, V. S.; Oginskaya, E. A. 
CS USSR 

SO Atomnaya Energiya (1973), 35(2), 132-4 

CODEN: AENGAB; ISSN: 0004-7163 
DT Journal 
LA Russian 

AB Mixts. of D2-H2-02 (4:1:48, total initial pressure 110 mm Hg) were 
irradiated by D lamp radiation (output -340 W) to sep. the H 
isotopes by the photochem. formation of H20 mols. The reaction 
mechanism proceeds via the following steps: H2 (lSg) + hn ■ 
® H(2S) + H(2S); H(2S) + 02(3Sg-) ® 

H02 (doublet) ; H02 (doublet) + H(2S) ® H20(1A1) + 0(3P); 
02(3Sg-) + 0(3P) ® 03 (SO) . At temps. >90°, 03 is 

not formed. Exptl. measurements were performed by using a special flow 
reactor with recycling where the H20 vapors were frozen out from the gas 
mixt. The isotopic compn. of the gas mixt . was detd. with a mass 
spectrometer. With 2-3 hr the D content in the gas phase increased (the 
enrichment coef f . increased from 1.965 to 2.36) . The D lamps were more 
efficient in this process than Hg lamps. 
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TI Photolysis of water vapor and reactions of hydroxyl radicals 

AU Ung, A. Y. M. ; Back, R. A. 

CS Natl. Res. Council Can., Ottawa 

SO Canadian Journal of Chemistry (1964), 42(4), 753-63 

CODEN: CJCHAG; ISSN: 0008-4042 
DT Journal 
LA Unavailable 

AB The photolysis of water vapor at 1849 A. was investigated as a possible 
source of hydroxyl radicals for kinetic studies. At temps, from 23 to 
350° and pressures from 1.3 to 28 mm., H and H202 were the only 
detectable products. Expts. with added 0 indicated that O may have 
been present as an intermediate at a very low steady-state concn. , 
although this is not certain. Possible mechanisms are discussed. At 
temps, from 200 to 350° CO appeared to react quant, with the 
hydroxyl radicals produced in the photolysis of water by the reaction, OH 
+ CO ®kC0 C02 + H. Rates of this reaction relative to those of 
the reactions, OH + H2 . ®kH2 H20 + H, and OH + H, and OH + D2 
®kD2 HDO + D, were estd. from the decrement in the yield of C02 
when H or D was added to the H20-CO system, and the following Arrhenius 
parameters were obtained: (1) EH2-ECO = 4.0 ± 0.3 kcal./mole, AH2/ACO = 
31 ± 5; (2) ED2-ECO = 6.4 + 0.3 kcal . / mole, AD2/AC0 = 160 ± 30; 
(3)" ED2-EH2 = 2.4 ± 0.6 kcal./mole, AD2/AH2 = 5 ® 2. At temps, 
below 200°, hydroxyl radicals were not completely converted to C02, 
as the yield of C02 increased to a max., then decreased again, with 
increasing pressure of CO. The mechanism of this system is complex, but 
probably involves secondary reactions of HCO or COOH radicals. 
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AN 58:57342 CA 
OREF 58:9781C-d 

TI Gas phase photochemical synthesis of hydrogen peroxide 
AU Rowlette, J. J. 

CS Electro-Optical Systems, Inc., Pasadena, CA 
SO Solar Energy (1963), 7, 8-11 

CODEN: SRENA4; ISSN: 0038-092X 
DT Journal • 
LA Unava i 1 ab 1 e 

AB Irradiation of a mixt. of H20 and 0 flowing through a reaction vessel 
containing a deposited film of photocatalyst produced H202 . CdTe (I) 
served as a photocatalyst when the finely ground catalyst was deposited 
onto a paper backing that was tacky with an epoxy cement. The catalytic 
effect of I was destroyed when the material was vapor deposited. ZnO 



formed over a AgO film also served as a photocatalyst. With I and II 
quantum yields are highest when H20 vapor is in large excess. With II, 
H202 synthesis is observed at wavelengths not absorbed by II. 
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TI Photochemical oxygen -hydrogen reaction at 184 9 A 
AU Volman, David H. 

CS Univ. of California, Davis , 
SO Journal of Chemical Physics (1956), 25, 288-92 K I 3^ 



CODEN: JCPSA6 / ISSN: 0021-9606 1 
DT Journal 
LA Unavailable 

AB cf . CA. 50, 5412a. The yields of H202, H20, and 03 were detd. when 

H-0 mixts. were illuminated at atm. pressure with light of wave length 
1849.6 A. The predissocn. of O mols. to form O atoms as the primary 
process following light absorption was shown to be the only reaction of 
optically excited 0. The various mechanisms proposed in the literature 
were discussed. 
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TI Hydrogen peroxide photocatalyzed reaction of hydrogen and oxygen 
AU Volman, David H. ^ 
CS Univ. of California, Davis a \ f 

SO Journal of Chemical Physics (1955), 23, 2458-9 fV f 



CODEN: JCPSA6 ; ISSN: 0021-9606 
DT Journal 
LA Unavailable 

AB cf . CA. 45, 6064b. Gaseous mixts. of H202, O, and N, and H202 , O, 

and H were passed through a Vycor reaction vessel transparent to 2537-A. 
radiation but not to 1849-A. radiation of a Hg-rare gas discharge. In 

the 

presence of N, 2.8 x 10-6 moles/min. of H202 were decompd. and 2.8 



(ID 




x 10-6 moles/min. of water were formed. In the presence of H, 0.4 
x 10-6 moles/min. of H202 were decompd. and 3.6 x 10-6 

moles/min. of water were formed. In the absence of H, the mechanism for 
the photodecompn. of H202 has as one step, OH + H202 = H20 + H02 . The 
photocatalytic formation of water can explain results at 184 9 A. for the 
hydrogen -oxygen reaction. 
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TI Photochemistry of atmospheric water vapor 

AU Bates, David R.; Nicolet, Marcel 

CS .U.S. Naval Ordnance Test Sta., Pasadena, CA 

SO Journal of Geophysical Research (1950), 55, 301-27 

CODEN: JGREA2; ISSN: 014 8-0227 
DT Journal 
LA Unavailable 

AB Solar radiation dissoc. H20 vapor into H atoms and OH radicals. H2 and 
H202 and perhydroxyl (H02) radicals are also produced as a result of 
subsequent chem. reactions with the allotropic forms of 0. The rate of 
the oxidizing processes falls off more rapidly with increase of altitude 
than does that of the reducing processes, and the H compds. are almost 
completely broken down at about the 90 -km. level (or even lower) . There 
is continual escape of the H atoms into interplanetary space; but the 
liberated 0 atoms remain in the atm. , and the no. that must thus have 
been added in geol . time seems to be comparable with the no. now present. 
Consideration of the general equilibrium reveals several features of 
interest, such as, e.g., the existence of a thin layer of H. In spite of 
the prominence of the Meinel bands (CA. 44, 6263a, 9244i) the concn. of 
OH radicals is quite small. It is thought that these radicals are 

excited 

during, rather than after, their formation. The mechanism proposed is 
that of 2 -body collisions between H atoms and 03. 
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TI Mechanism of the formation of hydrogen peroxide during the explosive 

and catalytic oxidation of marsh gas 
AU Polyakov, M. V. 

SO Visti Institutu Fizichnoi Khimii, Akademiya Nauk Ukrains'koi RSR (1938), 
8, 99-109 

From: Khim. Referat. Zhur. I, No. 11-12, 3-4 

CODEN: VIKUAP; ISSN: 0372-5901 
DT Journal 
LA Unavailable 

AB A review of literature on the photochem. formation of water from 

marsh gas, and of different theories of the role of H202 in this process. 
The formation of H202 (not only during explosion, but also during 
catalytic oxidation of marsh gas) is discussed. The appearance of the 
unstable forms (OH, H02 , H202) of intermediate products during the 



formation of water from 0 and H is a factor confirming the peroxide 
theory of Bach-Engler. 
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AN 7:21325 CA 
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TI Activation of Oxygen by Rays 

AU Weigert, F. 

SO Ber. (1913), 46, 815-20 

DT Journal 

LA Unavailable 

AB W. distinguishes three sorts of photochem. oxidation, namely: (1) the 0 
itself is light-sensitive, i. e., true activation of 0; (2) the oxidized 
substance is light-sensitive; (3) a third substance added to the reacting 
mixt . is light-sensitive and brings about reaction, i. e., sensitivetion . 
The formation of H20, C02 and S03 photochemically are cases of true 
activation of 0. W. allowed dry 03 and H2 to react in light of wave 
length 250 mm. No H202 was formed. With equal initial quantities of 03 
and H2 the reaction was H2 + 03 = H20 + 0, but with excess 03 it was 
203 = 302. He concludes that in the photochem.* reactions of H and 0, 
the reacting substance is the one which absorbs light, thus H20 absorbs 
the shortest ultraviolet rays and decomposes to H2 and 0, 02 absorbs 
the middle ultraviolet and forms 03, 03 absorbs the longest ultraviolet 
and undergoes the two reactions shown above. 
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Abstract 

The spectrum of a platinum hollow-cathode lamp containing neon carrier gas was recorded 
photographically and photoelectrically with a 10.7 m normal-incidence vacuum spectrograph. 
Wavelengths and intensities were determined for about 5600 lines in the region 1 130 A to 4330 A. An 
atlas plot of the spectrum is given, with the spectral lines marked and their intensities, wavelengths, and 
classifications listed. Lines of impurity species are also identified. The uncertainty of the photographically 
measured wavelengths is estimated to be ± 0.0020 A. The uncertainty of lines measured in the 
photoelectric scans is 0.01 A for wavelengths shorter than 2030 A and 0.02 A for longer wavelengths. 
Ritz-type wavelengths are given for many of the classified lines of Pt n with uncertainties varying from 
± 0.0004 A to ± 0.0025 A. The uncertainty of the relative intensities is estimated to be about 20%. 



Atlas • Measured wavelen gths and intensities Idatai] 
• Notes for the Atlas 
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